w m * 

[0001] *%wtemyf7v-7izm-tz> 0 xm&mzit. ^oh>, &js^a->\ xmm 
mmm^ULxm'tmir^ityti-yizmir^ox'h^ 

k\ Mxn^i&Km^nm&ft^k^, ^^m.^^b\,x&<±m^mm^ 

mx.lf-Jj^>^2^yf7^-y'XhMuo-3 (R.Y.Tsien,et 
al.J3io[.Chem.,264,8171J989),^hy^AS^o— yTfoSsodBum green 
4$fflFSfi55 1 405 l 975#&$) , NO^^^a-y-e^DAFlS 0»8l!¥lO-22W88*&« 
) , Stt8llM7P" ^-C*$)5HPF^t^APF(H^^|lfiW0 01/064664 

^ 7" 411 3S"«lf-£*:j£«96#\ *BHfc 1*1 T*fcS#M<7)^<> hf± «TfeD , 2flt 

a r^SWtf)/:*!^ 7^-Vir^>tn— ^5>c7)^^^tJii-(i, 

\S&MigfeirCfc5.£u nfl#1»te/#«ft^492/515 nm, ?t# 
H550/570 nmi+££»*J|US#J*LTV *3 jfiU ^#^^5tft^JR$dUHi£< 
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[0004] zn^^-^v^w^n^%^-y'ith^u^(omm^mm^M^ 

[0005] ^^^^^^vm^M^ftTJlX^^^^^c^eil^Sft 

vJt&xh&zk&^^fcL, ztiizm^>x^LV"yMu±4>mM{t^%:M u- 

3£i^/&#J Lfc. (PCT/.fP03/08585^-§f| #812003-31 4041-§»#) „ L/5>U£ 
[0007] *56ffl#btt7^-U^^^o^TiBISLfc±SEOl#^IRtf^n-^*>fl. 
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;l:r>± i> m^i%ftkm%iX- X&Unr \-m;] (Photoinduced Electron Transfer; 



, R s , Rt$R*l±^Mtim^imMW^XX\, ^Xh^TA^^£^UR X °R 
xM"ittth%tv& ii iz^w.^, ;^trymi-\ XliflftS £vfrL WOt>J;l 

tztzu r\ r\ RUR^m^t>^n 



R 1 R 2 




(I) 
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[0009] z.(nmmB±Ui mmizzntf, r\ r\ Rtm 3 nm^ir6^<yt^m^^x 

w-^ot, R'&<D«R 2 W«/>T 7ftJC0s£ (A) : 

X 2 

X^N-lcHj-CHa-ljlj^s-lcHz-CHz-N^ {A) 
X 3 X* 

mistizmxhz>±sz<7>mytJ'v~-7 r ■ -mmmmmfcHKo^w-fxh-ox. r" 
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[0011] ZbfrftHnWi&fribl*. ISw-jSSd) at'K R ! St5R 2 rt^;h^;riii:*ic» 
J^&^-TtK Xtt:/ah>\ eL<rJ:ffittSfe*a**Sffii-5y!ifc(Dtt 

IKR 6 > M0^R 7 &tKR ! ^^^tot¥»^iirm§l^±©ffl^^t^- £&^T, » 
i±S.V ^^^^UT5M^Xii6M^^LTt i J;<;M"tt^^^-'r) X' 
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[0012] ^m\z.^mwii^-¥^^^^^%^-^mm^ n-^$^# 

[0014] *3S^^J:?lffiW$n-S^:(I)T?^$tb5SJf7 F n-7'f±, 7°Ph>\ ^JR-Y^V, X 

^-^^^r^y^jsY^ ^7^>^^^->^t^oT^^y±«^Ji-Y^v, 
^^vt>A^> v m^>^zm-m^tfrxzz> 0 mvtmmmtLxit, - 

ISt», #Rte\ X-Rhodamin (*i^x>^#<£9-&£li2- #/VjK 
^>73^;Vlg^>i*£) , Texas Red(^Vx>lR$|I^>W9-tefc2-*/ViK#i<7 

"^7^^-r^^7 9 o-y'i:UT, ^v^it^P— ^"CfcSCalcium Crimson 
, AM^£fl^ttTt^(RJi, y^fttDA^P^ (Handbook of 

Fluorescent Probes and Research Chemicals, Ninth edition) <5057~65K, 788^790 
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[0016] 7r#W^3«^^fc##iil, j. Prakt. Chem., 54, 223<l896)&lH)yes 

and Pigments, 42, 71(1999) ^{^ift^tlfc^&^oT, sJvU.ATVUTfcK, 8-fc 

tool?] *^ir^o9-m^&tt^>-&>m±'M, h ^Tftfa--;}jx?m%~om 
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[0018] [fb4] 




[001.9] ^>-\f>m±A^mm 1 Rzm 2 (ommtmimm^zi^ \ ttz^ r 1 , r\ r 
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mcomm^zx^m^itm±mismmxm a m-z.ix, wmmo-mm^n 

01/62755^»^^#aB/|-5~>^T*t-5 e tl/^a^yo-^ft©*? 

(Handbook of Fluorescent Probes and Research Chemicals, Ninth edition) 
20mj3JV^^^\ J*J*^ mtiff-tls* 

21*(pH-^>7='-f^-^-) , .&«22*(^-hy^A^->, *yr>A^>, 

it^R^xm'R^xxitR'coit^m^mti-^m^t^x. m&m^ 

[0021] 05Jx.tf , «^.i-^Xtt-"^tS^^iJ^fc^^3^7°n--yT}i, R ! £t>*R 2 

Rt5] 
x z 

X 1 ~N-|cH 2 -CH J ~N] l?r 4cH 2 -CH 2 -N| lr - (A) 

x 3 x* 

x', x\ x\ RxstfiiZfyehMiLKLjkmm^ t^*/v^ 2~t e y^/M 

[0022] 

£ixS3^/7<U mStfn^OtfeD, R : ^tKR 2 tt^>if>^±T|«LfcM^ffi 
ItSc ^JM^^J*fflM^D-yTiiR'S.tJ«R 2 ^i, ^Tn^ ^/jUil^xt ( 
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[0023] -~ Jl«j«$« £ IB <n7*P-y Til , R'&0'RVjSS^^^LTTfa^St( 



ixit2u±(o{mm^&^±^x^xhx^\ 

[0024] ^/Mf&k^T, rr^^/uaijXflT/I-^^^#tPiiW(^Jx.(l'TyUJr 
X.fl\ /H«l~12$k #K£L<flj*«:i~60, #SUttjR3*»l~4fi0>E« 

, y M&m, attt, x{i^^b<©ifl^^^^j%^sT^;ps^rcp^LTt^o ±9 

H-f^fcfl, T^^^^tUT«T^vbS(;^^i~6fi£OT;i'^^|e)^^ 
£U\ ®|ST^^/l-JCiLT!l. #>J;U1\ n-^Pl^S, -fy 

7 = PtVUS, ^n^nt>I, n-^f-^S, sec-^^S, ■YV^^S, tert 

xii^mmj-xh&c 

[0025] R 3 i tTflj&^T^^;l'SXil«7'^^>'S^fj- *U \ #M£U Wi* 



urn 
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^>& : 3m;^-->ST-;fo^ 

JI^-efe3rt^s^*U \, Rl R\ R\ RX^R s ^irT/U^&hLrXi±^^mtl 

IKR\ r'&IXR 10 , R b &t>*R\ *r^^R'>tM 1 Vj^b^6f¥/j^3imL52o(7m : ^ 
*a*^Jb£tf>5"*>tf>l& hom^^M^-a^ti^S (fc^L|^|£f±iti!lJ£^^"L 

~»"fe->^. (Protective Groups in Organic Synthesis), W. Greene) 

i?3>'!7^*y — 7yK-tVX->fy3- stfW^KQohn Wiley & Sons, Inc.) (1981 

[0026] ±f£it (I) T'^-^na^^i-^oV^TM'fi^M^V^^L, ^^-««#^4^Pl _ 

ii^M~>\ ^Si^-V, ffg^H';^ ^^*yK7^ p-!vl^V^;l^> 

[0027] ^mmyM:yty v-7°^&i^x, r\ r\ RUK^m^t^-iz, ffl£tt%$o<o 

coo28] r\ r\ &wR 3 &ffi&i-z^>^m<Dm3-®mo^m*. m^im-^y^ym 
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B3LYP/6-31G(d)) fCj;t)#*5ri^T?^. R'X^iLTtt, »*tf^«S 

itmitmm^ir^xmti^^^(scE)^mmmkUzm^(omx*m, m 
mmmM(Ag/Ag+)^mmmmkutm^<Dmknm. 24v-mm-m^x^ 

[0029] m-x.it, (i) xm^Mit^m^^x^ m^^mvmtmmn. oo 
(Dit^m\^^xm^>^>m^PMm^^m.^^^ /po qm&m 

[0030] l^^^5#/E«S^{-l*ltl-rS^ltX*f±*l^S % Jbfd<^&f*PET( 

Photoinduced Electron Transfer: %m jgtt^SHSM l^mMX^ PETtli^jt 

LT3£JlE^iii::M'5 if $<fc9fci£< , iirStom^ <J (PETK*f— ) d^H^F^ 
Tf£M1-5*1^T>gt^£, ^fcfcffijfcra^^fc*^^*^ (PETK 

[oo3i3 sit^p-yiLTtt, ai^^^wwififfi^frfi^scwt^^is^, ss^at* 
mv>ffiwk tat mm tam^ ^mmw^mt^^m-^i^kym^h^ 
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[0032} £fc, mK\*-mk^mmfem<nik%?v~7%Wiftirzn&\^ r'rikr 2 ^ 
m^&orm^^^w^z^kiz^x, -mfmmko)Kj&&&m$>2 > zk&x* 

[00333 ^M^K&v ^OB v *e>ft5 r$jjg j 'MM, Xl*&mft¥<ng 

it (I) fc$J£jtt*4&£KJ£S-S:$xa* RU (b) ±iSim (a) t?£ 

&Ltzik&^<D%%Zffl'Mtt£.m&'$AsX'\' ^ f^j±ii\ £S^tH^«« 

[oo34] mMM^>mm vt-jik ^it^momt^miiitm^Mmxm z.k , 
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j&m<nm&m, m%nms. mm.m, mi. m^m%vmmmmmtLx^ 
[oo36] m<om^>b^mm^xmm^n^it^mtTm^-^od ■ 



tt7^^X-£^L;R a3 &t^ 

■ 8 & t>'R 2 \ R M S TiR 2 \ R 26 & U'R 3 ^^4^^^3l^tl5 1 J^±tO|a^^^*5 

A^/HTCfca) itm ^&LX5^mJZmmM%Mf$LXi>£<;M~\ttt<<*>' 
%?Fi-)xm$KZ 0 R 2[ kLX&-A^W^-s uXWMl-Wn-^OT^/^, yj± 

«£u\ R^kLximmw.Tmi-m^T/^^mxitimw.TWxi^mo^ 




<li) 
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m^T'foZ^kmjIzLVX R*\ R*\ R*\ StKR^H^/uST'fcSiir^WiLl \ 
R^rm^tt/K^if^-pfoar^S^iU^ ~ ©{fc^feHFRET (Fluorescence 
Resonance Energy Transfer:^3fc*ni^^— ^fj)M^fcl!i^^^(D}S!)^ 

[0037] izf£<Drt(ll)T-^tl6|l^» 

[0038] mmm^i'o&wMz&bi^mtm&wi-ztK -^mo-mmnrmo) 

Ml 

TfWb^&^Lfc 0 m^ft^-ttfi^k^feNo. «s^<*5iair^-y-v7 1 



16 



[0039] UtB] 
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[0040] Ut9] 




[0041] 3,&~¥^^;ls7$;*ysM% J. Prakt. Chem., 54, 223(1896)&t> , Dyes and 
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Pigments, 42, 71(1999)£#JBLT-£fe!t&ffofc 0 J;<f£j^$^fc«kLT^=*VTT* 
xhyf-KnT^XTHF) 1 mll^^Lfc2-:/o^hfUxv 92.4 mg (0.54 mmol)£A*l 

1.54 raoU n~^>'^V 1 mltt»)Sr/)Px. % 3,6-t"'^^^;l-Z-;y^-f->-> 50 mg(0.18 
mm.ol)&THF 2 m»c^»UTAUx., 30 5>fll]ff #-Lfc c 2N HCl*$ftE 10 ml&bU&T 

bnfc^s«:'>y*^*7A^p^h^77^— {Wc*^ A* i9/i) Tiff 

MLT-ft^l«^fe@ff^#fc(30 mg, W:42.1%) 0 

44-NMR (300MHz, CDC] ) 6 ppm 2.04 (3H, s), 3.39 (12H, s\ 6.98 (214, s\ 7.01 
(2H, d, J=2.4Hz\ 7.16-7.26 (3H, m), 7.41-7.45 (2H, m\ 7.49-7.52 (lH.m) 
MS (FAB) 357 (M-Cf) 

[0042] ±E(aWj&t [pJIti- LT2~yp^ivi^^Xr#^T2-^P*- P " d rv'^>^ffi V * 

Tit&yo2%:%&mtbL,xmc (Mm 93.3%). 

'H-NMR (300MHz, CDCO <5 ppm 2.04 (3H, s), 2.40 (3H, sX 3.39 (12H, sX 
6.95-6.97 (3H, m), 6.99 (2H, dd, J=9.3, 2.4HzX 7.20 (2H, d, J=9.3HzX 7.31(214, m) 
MS (FAB) 371 (M-CO 

±ie(a)^^^i|W]^^LT2-7'p^W^->JC#^T2-7'p^T^y-- yUgrffll^T 
3&m&® PfkLXntz (» : 92.6%) 0 
'H-XMR (300MHz, CDC1 ) 3 ppm 3.37 (12H, sX 3.73 (3H, sX 6.88 (21 !, d, 
J=2.6HzX 7.00 (2H, dd, J=9.5, 2.6HzX 7.14-7.22 (3H, mX 7.29 (2H, d, J=9.5Hz) 
MS (FAB) 373 (M-Cf ) 

±fS(a)(7)^tp]#i^LT2-7'p^F/^>'^#^r4-yp^--3-^fvV7'^y™ 
^Xik&m^&mftkLXWzWm: 83.6%) 0 
] H-NMR (300MHz, CDC1 ) 5 ppm 2.02 (3H, sX 2.39 (12H, sX 3.92 (3H, sX 
6.95-6.97 (4H, mX 6.99 (2H, dd, J=9.5, 2.4HzX 7.09 (1H, d, J=9.3HzX 7.24 (2H, 
d, J=9.SHz) 
MS (FAB) 387 (M-Cf) 

[0043] i-mwMktmmz. lxz--? ^VA^>Km^.x2-zf v*- a-^-jvt^-j— 
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1-HMMR (300MHz, CDO ) 8 ppm 2.39 (3H, s), 3.38 (12H, s\ 3.68 (3H, s), 6.88 
(2H, d, J=2.6Hz), 6.97 (1H, d, J=2.6Hz), 7.01 (2H, dd, J=9.5, 2.6Hz), 7.03 (1H, d, 
J=8.6Hz), 7.31 (2H, d, J=9.5HzX 7.39 (1H, dd, J=8.6, 2.6Hz) 
MS (FAB) 387 (M-Cf) 

! H-NMR (300MHz, CDCI ) 5 ppm 3.37 (12H, s), 3.71 (3H, s), 3.95 (3H, s), 6.68 
(1H, d, J=2.5Hz), 6.72 (1H, dd, J=8.3, 2.5HzX 6.86 (2H, d, .p2.4Hz\ 7.00 (2H, dd, 
J=9.5, 2.4Hz), 7.11 (1H, d, J=8.3Hz), 7.36 (2H, d, J=9.5Hz) 
MS (FAB) 403 (M-CD 

! H-NMR (300MHz, CDC:) 5 ppm 3.67 (3H, s\ 3.82 (12H, sX 3.83 (3H, sX 6.75 
(1H, d, J=2.7H2), 6.90 (2H, d, J=2.4HzX 7.01 (2H, dd, J=9.5, 2.4HzX 7.08-7.12 
(2H, m), 7.32 (2H, d, J=9.5Hz) 
MS (FAB) 403 (M-Cf) 

±E(a)^^f^t[WjtttiLT2~^n^-^a-->{-#^T4-^P^-3-^^;UT^y^ 
ffl ^Tjb^8«£m{*£L-t#7t : 58.8 %) „ 

'H-NMR (300MHz, CDC] ) 6 ppm 3.09 (3H, sX 3.37 (12H, sX 6.76 (2H, mX 6.88 
(2H, d, J=2.4X 6.90 (1H, mX 6.97 (2H, dd, J=9.5, 2.4HzX 7.36 (21 [, d, J=9.5Hz) 
MS (FAB) 372 <M-Cf) 

[0045] Tmom\mhtitz.{t^m(r>^%m\m-cfm^mm lAwmm^) km- 

0 

«1] 
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a max \nm) 


km t ma J 




1 
1 


n ... ii - 






U. tK4 


ii 












2-OMe 


553.0 


577.8 


0. 578 


4 


2-M.e~i-OMc 


550.6 


569.4 


0. 600 


5 


2-0Me-5-Me 


552. 0 


575. -1 


0. 552 


6 


2, 4-DiOMe 


5S0.6 


573.4 


0.55 


7 


2, 5-DiOMe 


554.0 


581.2 


0. 086 


8 


2-Ue-4-NH 3 


S47.2 


569.0 


0. 02 



16] #12 
17] f?!33 

p h ^yio^jt^^^i^^fe^ 
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ferns] *%miz±wmtzv~#v^fa*#irzwLft7v-^fcmm&ti. u—*n>'W 
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[ftl] 

R 1 R 2 




^"Cfo^m&C fo^VM■i:R i ^t) ^ R^^v^(.-^^■LTyV^^ s ^L< 

/l^^i££^UR' s .WR\ R*RXm}\ R s &t>*R s , ^^(CR^tMR 11 *^^^^ 
fcfc'U R\ R\ 7A0R :, «|a^^i±{l 
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[2] r 1 , r\ Ruiztim^&^>^>m^m ^x, .i^pra &wa^, xi* 
mm%mommfiom^isi?>m<omkmmn. 2ov»x&^ wkM-f 

[6] Tsa<o-«feS:(ii): 
Hb2] 




(ii> 



limS^^"LX^X^J;^7/^^»^L;R 2 -\ R 2 \ R 27 . RtM 28 ^^^* 
j^-X^P^Vj|*~K 8t&3teHfLTVCti J;l ^r/^^£-£^UR a £tKR 2 \ R 
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25 

Bff &ti d£ 
J-C fh J eg 

fi^yM^Ml^^-ti^fi^^LjR'St/R 5 !!*^^^-, />py>JBK^\ XfiTA' 
^l£^L;M>±*M;4->^L;R\ R\ Stm :i com^tJii-{4(i)±l5:/ph>', &R*f;fr 

i-z^y^mzmwmiz-mi a»o(2)±ta:/nh>, xr±st& 

Uti] 




